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i — # el 7c#, ^#^^f.- £M'j>&m i ^E^m i %&±mm 

ELM. IP^^ELMJ^^^2 ^^^BL7C#, 

2.tS^WJ^ 1 iSftM EL tc#, ^E^: id&H 1 4^teM^*4 

50— 2000A o 

1 «fn±^EL^r0]^ o 

5 — f ttffifeW 1 tSRW EL 7L#^&?l±feM^atJM^gc 

6. #gg&3B&ft 1 EL tc#, j£EL 7Dft^±*8& 1 « 
£7&Rffl£$KWf&& id&ELJI, M^S^idegm l ftMl 

^M±M^,mmMmm^, ±im2 mR^Mym±m^mmk^mm el 

7. ^WJ^6-iB^EL7c#, ide&ELM^^Jde&mi 4 

wjmmm&6 ^mm el t&#, «E^id^*^w^^«i«^ 
i i .ffiagts^jR* 10 imtf} el tc#, #tE^^id^^m^jM4 :i &t[^m 



izflm&m& 10 imm el tc#, ^E^id^^^jM^^^j^ 
i6.tmmm& 15 ^mm el tc#, &±m$ytmmm±Mpnw. 

2o.msmm$L 1 -fifcift el tg#, #^e^±^ 1 f&&M&mjmm±j& 

21 .tS^^(J^ 20 iBf&tt EL 7C#, #tE^^E±^^m^!JMJl^^«^ 



22.^W!J^ 21 iBfclft EL 7C#, #tE^^E±^^4t^±^^«^ 



el jn#xj^ f n^_b^ el m±Mj$m 2 m&tf}TJ¥ o 

25- #EL7ti#miJ^& #tE^, ^i^lffi±?^ 

ftJELJI, ^ELM±^^^2^^^0tJEL^#0M^^, 
J% BP, 1 ^^l^i^W^M'l^toX^M^X^, 

#jxm m^^mM^mm^im^m^m^t^±, ®m mm®, 

^^h^^a^EL^^Xi^, «T^ELJI±^/&|g2 W^Ii^o 

26— ^ELTCfTO^iJit^, I^f 1« ^i^l «JL7£ 

^elm> ^ELMi^^^w^^'^to^^ tetimmr 
. 27-#EL.7ti#^iM^, Md>*^i «> tern 1 m%±M 

rfffiWlEL^v ^T^lELM^^ST^t^Mffi'^toK^ 
BSW^^^^fcfi^M ±M)&&jm 2EL 2EL H±7&&f& 2 

^EL7C#^$iJ^fe ^lUTXi^, BP, ^_h3£l£i %m^^Jd^iEL 

^±^^a^m2ELM^XJ^, fn^±j^2ELM±^^2«^XJ^o 




wel ^ el m±Mf$m 2 mmMj&tft el ^^j^v*, -e^Tim 

29 —It EL 7C#^iJ^^, #2E^, 1 ^Ei^m 1 ^M±M 

fmm^mmmM^ m&mtm±3m&M 2 ^mm^im el M*m&% 

&&\>FfX&, IP, ^*^w^«^4t^^M±^a^Rm 1 * 
^, tEmmmwm 1 *^«9K^t^R^wx* , spin 1 

32.mwmm^ 25-29 wi—wzm&j el 7t#^jit^*, #aE^a^5fe 

30 «^4±^^±^ 1 «^XJ^c 
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35«bwjh* 25 lagsw el 7c#$ij3t^, mEM&m±& EL 
36M8tt$Bs& 26 -iaftw el 7d#^m^4, met, ±i£fg 2 mmj$m 

^B^ELMS^^^T^^'t'^-^^^f, BP, ^ EL MM$3$Mfc 

39 M^mmm 26 ia^&fj el 7Dfwt^*fe, mt^, ±mm 2 mmjm. 
mifetfin 2 ^mm&jmm : mjm*M-^mmT, bp, m&2i&m 

m&ftBMELmm^jm&Tmmk*M-^tmfr^ bp, ^mtelmm 
41. mmmmm 24-27 , i :, fr-^iB^EL7t;#f!jjt^& 



mmm> 1 eljwws>> i mm.- 

43.^WJ^25^27T»etJEL7C#^iJjt^ #Mdd&EL7C#^ 



B2 Jt^ELji^m^, i^^w^^m i ^mm 

45. ^^fiJ^25. 27. 29^n30^JSTfi^EL7C«tJig^, 

46. *reWlJ^£25> 27, 29^P30 4 3 ^^TB@;^EL7t;#^!j3t^, 

47. ^WJH^25. 27, 29^P30^^-^-£^EL7C#$!j3t^. #fiE 
49.^^J^ 24-27 ^^mZMm EL 7U#fiJ3t^, ^E^m^ 




5 *mim.^wm%7m cmm^mm el jtm > 

mm^itmrn^mmm el m^, sp^^ov wt^ee, 

Hjtk, mm el M*tf}&mm$, m^mm^m, el 
&m\#mmyttt\uj¥ (^Mjy^^o ^o^^&ti®^^ 

mitii el W4^s^6tj^ , f , m^mm^n^m, mRim&i/&m& 

im, £eltc#, ftmM&m el m^ms.%m*, %T*ttm, wm 
el mwimmmm?M}$,mgt, Jipmimz.^ i^*«> j$&mi 

$m%Ljm. Ki^wwiiM, mtt&m^imfL&i el 

mt, *n.m el i£ el te#^s^s^ i &±M.m 

i %^±:^^ el m, * m±M el 2 t&w&mm el tu*, m. 

30 m^^M^Mm^imm^m. 
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m 2 m&mw el Mm-M*m*mwmm 0 
m 3 m#.nw el 7t<m~ rngm^mmmm* 
m 4 %&im el 7c#^-^ij^^e«So 

© 5 «^BJ el Tti^-^lj^^^fMfflo 
^ 6 EL 7D#W-^iJ^^^MSo . 

m s jt^Bj el 7tm-^mm^mnmmo 
m 9 j^^bj el 7u\^-^mm^mnmmo 

m n j^ij D-i ^ el Tc^^^mti^ao 

ELtc# 

mjELMs mLtM el ffltT&fcfiW 2 % ffiffiMim el tc#, l M 

aiWTfcfi^^^ el jffimm&fi 

ffl^F EL 7C#^^fiEMc ^EL^ft^^mm^a^etl^feM^jM^ 
-Jg 1 ffc&lg- 

ffl i j^^bj el 7Df«<h-wiif05ffl/ tm&e&mm i ±, i 
« 2. -^bfiftawji 3. el m s mm 2 e mmm, tetftmam 3 + 

m 2 mm^mm^zmm 2 im^sm 1 1+ el tu#mIo 21 &h 
mm 1 <m 24 2 22 23 

26«#m 29 

imm iffi&, #mim 1 ^ el 7vmmM& 2 ^m^wm 21 , 24 tm 

ffiffl&tmf&frm 22 1 21 mmm 29 ^^-$4 26 

±Mmmm, &m&mm 1 «2i t@i^6«js^^#^^^fflfct;* 



^^29SM^ 0 

l2AT*B$Bffl 3 i^BJ^HJ^ 2 2 ft EL 7t#. ffl 3 J5f^W EL TDffcfe 

£S£ 1EL TC^WW^tm 33 S0MWh i^SPg^M37, EM^M^«lh« 

Pgi^Jl 37 #JJ@U9^7 0.1-10 um, ^f^jl~2nm 0 

S3^^eltu#, ^«3i mmmw mj&mws, maammt 

m, $»n@2— #6<iEL7t# 0 im±mR2\im?m%M%}gtf } , m. 

m 4 &mmm 46 ±^rm 2m, Kft*mmm&kj&frm 42, mmn 
&mwvt&o & rp& mmmti&frm 42 43 ±, 

^4 ^m^^^^^mmtm6±m3mmm^mt}^^-m 42 m, 
^;Pi^M6tiW4, ^ps^m, mnmm2—ft&}'EL7ui% ^4#t^kjel7c#, 

ffH2, ® 3 fj^m EL 7G#-#, JlWfe&JlttS^jg, IWJItf, iEfefiUK 44 



wf^Tim, en mm i mmmMttm / ^-mxrn <«wi) iwt 
m / &mmm / cawjs) / (2) rcs / ^t^lam cm* 
m) / mtm / &mmm./ &mAm amm) / mmmmmm / mm* 
en > (2) mm*, muMj&^m&mmtm, m^^mx 

w el 7ottWBB3KSjfc m-Rnu^^-^«jM±# el mmm 
immttfj el m^w^c t^el.m, ^^TRaGiR*. ^w*«a 

wm&3 el ytimm^yt, %^ms^^%mmm±M^m^ 

m 5 j^#m el 7ujm-^\m^^wmmm, &mjmm 1 ±mk : &sm 1 
52, 53 *njg 2 « 55 , ^2 ^m. 55 m^mmmm 53 5: 

\% immmmtm-± : mmtm 54„ el 7dm»> 
^m^'jM 53 wMW4m ^rtlui^j±^ 1 *r 52 f cm 2 *m 55 z.m 



m 6 m*%.w EL7u#^-f imsfismmm, ^mimnei ±wms. 

m 7 &t$H9 el 7ti i mx-^i\m3^mmm, ^mimm 71 ±mx^s 
% 1 fmi2, ^fflmmmn wm2 m%75, &M2 mx.75 ^mumm^ 

w^tm el Twmmik, m rm* *6&t& m 

m%$-> Rffir^ wimK^ m$t£ crv—Ti >r*~n , c^u^ 

*5ftWW EL 7D#, 1 it^t, ±^««M-^nr^^ii^ 





ft&?j*j50~2000A, 100~1000Ao 

^Mmmmmmm* mmm&j 5o~2oooa wmm, m&m 2 m^^m 1 
w el Tofw. 22 wik'mfM 23 wm. 

mm&mm, Yfm±mR2u uzsmmftm, mmm* -mmm, 
^eeltg^, uytm^mm^^Mmn\t, mmmt&m, m$mEi°im, $m 
&^mtmsmi&m, mmt^mm^^miu 24 ^w^-m. 
^mm^mtfmm, bp^±^-Mo mm, ^%mmmtm 23 mmm. 
w, &ma%jm, 'jmmmukmRii, 24 23 @ 

Jtfc, W'l4^^^MWIiff^f^AW^J^jpjg, 1000A £TF\ "TO 

~m4|t^- 

x^ia^^we^^, ^EL^^m^^^^, ffiwm 

^50~2000A, J^v*? 100-lOOOAo 



j^ftfflfiWUR, ^ttMlfflffl, <BWBWJ&. AftMflBtt. «fc«tt*J± 
ftsffc (TiOz) , (ZnO) v ftiM (SnQz) • tfc&Sg (SrTiO,) • mm 

(WO3) . (Bi 2 03> > mm (FezOs) — ^se^jimfb», ^jnfmmi, 

mm. OTC/^ik (ffi) STS-02, TO^^iT^ 7nm) , li^^riM^li: 

rM^^« CB^^, TA-15, ¥*&£&SI*£F® 12nm) o &WtMk 
WT, 20nm OT^m^J, «^«£®£/J\ 

^ (2) ^mmmmmmt^m^mmm^m^mm^m^o 



zM=tpmm&, zM=zmm&^ zM^^mmmz, zM^Mrmsm-, je 
RiHt^> iEmm=wm%> iotshto^ jEmm=zMffi&-> jEm 
m=wmmm&, jEmm^crmm-, iE&m=mm%, jE^m^mm, te 
EM~^mmm, iEEsm=z,mm&, iE&m^mmffl&, iebssktsbi 
& jEmm^Mm^, iEmm=mm&, iBSg=¥*ra& jb^h^mj^ 
iEmm=mm$m> jEmm^rmmt; iE+j\Mm=mm, jE-t-j^m 

mm&s iE^j\$m±Mrmm%i 3tm=mm%, 3m=$m%* »=¥*t 
3fM=z,mm&, 3m=^mmm&^ JmEMTrnxm-, mmm%, m 
mm, m??mm&, mzMm&, mrmmz, -^m^zMWfo 
mm%, =&m=3mi& ~w&=zjm&* =^m~m, 

=3m=&mm&. =^m~zMm^-, ^m-mm 
^m~^mm, ^mrzm&& ^mmz, = 
mmm&, =zmmm&, =&mmmm&, =&crm&ffi%; 

zM=mm* zM>=mm&. z.m=*?m$m, zM=zjm$& zM=wm 
mm, zm=&ctw&& =mmm=mm&, himihi^ -mmm 

-mk#ffl&mg=&mmffi%. y -mTmmm^mEMrmm^; y-« 

y -^mnmmmm^m~ zMm&, Y-^mm 

$mmm&-* y -^mm'mmmm^Mrmm^; y -m^m^m^mm^, 
y -mmm^m~zMm^, v -mmm^mm^, y 

^> y-tiWSfi-z.im y -%mm=f?^m%, y -gmm-zmm. 
^> y -$$mm=fmmm&, y -^mm^Mrmm^-. e - o, 
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CF.'(CFi) .CHiCHiSi (QCHi) i 
CFs (CF:) s CH2CH*Si (OCH s ) ,' 
CF! (CFi) iCHiCHaSi (OCH s ) > 
CF 3 (CF,) .CHzCH^i (OCH,) , 
(CF,) zCF (CFO 4CH 2 CH 2 Si (OCHs) s 
(CF a ) ,CF (CFs) e CH 2 CH z Si (OCHs) s 
(CF,) sCF ( C F 2) eCH^H^i (OCHs) , 
CF, (C.H4) C,H4Si (OCHs) , 
CF 3 (CFs) 3 (C.HO CaH«Si (OCHs) 3 
CF, (CF,) 5 (C.HO C2H4S1 (OCHs). 3 
CF, (CF,) 7 (CeHO CH.Si (OCHs) 3 
CFs (CF.) 3CH2CH2S i CH, (OCHs) 2 
CFs (CFs) s CH,CH,SiCH, (OCHs) 2 
CFs (CF,) tCHsCH,S i CH, (OCHs) ? 
CFs (CFa) ,CH,CH,SiCH, (OCHs) 2 
(CFs) ,CF (CFa) ^CHsCHsSiCHs (OCHs) • 
(CFs) ,CF (CF,) ,CH,CH,SiCH, (OCH,) 2 
(CF 3 ) ,CF (CF.) ,CH,CH,SiCH, (OCH,) , 

CFs (CeHO C,H,SiCH, (OCHs) , 
CFs (CF,) 3 (C.HO CH.SiCH, (OCHs) , 
CFs (CFs) s (CH,) C«H*SiCH. (OCHs) 2 
CFs (CF,) t (C«HO C,H«S i CH, (OCHs) 2 



CF 3 (CF,) s CH 2 CHaSi (OCH2CH3) > 
CF 3 ( C F 2) sCH 2 CH a Si (OCH I CH 3 ) , 
CFa (CFi) 1CH1CH1S i (0CH,CH3) 3 
CF. (CF,) ,CH,CH,Si (OCH,CHa) , 
CF 3 (CF,) 7S0 2 N (C 2 H S ) C s H ( CH 2 Si (OCH„) s 

ffc»±*& (2) fosmssm, f«^i-i^t»^io 

- (SiCR 1 ) (B?)0\- 

6o^%^±sti, «^i^»!i^±, ^m^n^ 1 ^uuiQ^s^^zit 

o 

#£BJ EL ^^^fl^J^^^W^^^W^M, im EL 

^i»#n£'JELJSi^;^^ 
30-7011% 
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X (*t3£») > X > M (1, -6-05=3fe) . X 0RT3E 

^MEZ^) > X (2, 5 SEiRdS) , (X (2, 5-PttH&) > X Otf3E3ftttt) > 

m (4, 4' -sE8e*» # 0 ft^wm^n^mm, ^smz&, Agao 4 . 

ZZZMm ' TCNE, S&Zd$36S • P-CA> I^S^ • DDQ. • TCNE. 

aSKZdfc • TCNE> mZMB ' Br 2 . S&ZdSBfc • fe> ( * * M • TNB> 

m - 1 2 > ^-4-ZL«P$ • I 2 > • I 2 , • TCNQ 

ftMm^^w&^mm^ tcnq-tip \^%^m^-^m^m. 

10—90 M%. 30-70 Mm%o 

mm, &tm el mffy^=m^mmm^m t mim&^m\m^ 
m. mim^m, mm mm mm mm mm mm. m 
im mm ^ m^mwmmmm. jmzmmg®mm. as^t 

%, 30-70 M%o 

mrinj el WT^eyw. 

-> a—juQ&fa mm-ikms, vmrntsm, v s >m%m, 

im mmm*&&m. fflt¥»^ mme&Mst& 



nwm iMm xztfPHagfe mm&ib. 
im2k£*mmfa&. ^mm^MmmmmzmimT, % 10-90 

M:%,. S^f^j 30-70 MA%o 

<wmtn>3tffi±yd, &MMfi&m. £&&m£$o> #r«m 
ifiinN#»#j> *zyit«fi*N mmm 

^m^^mmm^tmy, % 10-90 m&%, m&%} 30-70 m%q 

f^A^^WabWttW^ift. &WmeA"F£JHft. Fed 2 , Fed 3 . 
Q(NCb)3. C1CI3. NaNO,, CaCNQsV. Si^NTC^ CofNO^ CoCb> CdCNQ^ 
MgCNO^ CuCCHsCCXD^vCuCNOa^^ MCNQ^ MnOMO^ MnCI^ PbNO^ RuCl 3 . 
IrCL,. Ii(N03)3> Scd 3 > ScCNO^, HbPtC^ RhCl 3 v TbOSTO^ PitNO^ DyCNOaV 
SmCNO^ Ga(NQj)^ GbCNQ^ YbCNO^s Nbd 5 . ZrOj. ZrCNQ,)^ KNO3. 
LiNO,, HAsCL,> PdOSrOsV EuCNOj)^ NdCNO^ NiCl 3 > C^NO^ CsNO,. ErO^O^. 
Ba(N0 3 )2> LaCNCb^s AgCU CH 3 CH(OH)COOAg. AgNOs^ UNO,, YCNO^. 
PKNCbV HoCNO,),. Bi(N0 3 )3o i^li)!tft«»mi^», 
3j 0.01-50 ^tf^7 0.1-10M%o 

W^ImB^— ? r t ? > MQlkfjjij: MKKOL BL. BC, BO> BB ^§-^iJ 
^^©ySi^^J. tt^wjfij: ZONYLFSN> FSO> ^lIFf^f&iJ: 7 o > S — 
141> 145> ^CB^:^ MJ7ry>> F-14K 144. * * 7 * — 

* >- I* F-200, F25K * -f * ^JQLkfrJ: ' * - ? 4 > DS-40K 402, * »; — * 

*f&i: 7o?-k PC-no, 176 m&&mm&¥&?mR&ffli}. imm& 
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wart*. ^t^'M^siffl^^^, mm&KMzfim* 
mmm, mmmm^ wtzjs, =mvm%m, z^mnm-n^-w, nnm 

»s mr~m, mtxrim* mmmm, mm, memm. imjm=m 

f^M«14M^^, BfeT±ife^feffi«^J»K aSpKOTWm^^ 1 ^ 
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ELM 

uAo EL^^g^m i *su: ens i &«g$i& 2 m%zm , Rr&isgHftB&ff i 

Lf ff^fttyas*. ^SU^maTm; MUM 

mm^m, *%-m^m, mm^m* 

^.^mm^m, mw¥m$*&$w< inwuM^ 

vb> wm$m$m, mzmrt£fa> mzm^mm, "mm^m* 

mmm) ms&fa fi«im ^mm±m^ mw&m£m* 
* » r u * Afls^ak jflwHWfiKfei^ *z*&*6*s ^ra^fif^K- rtb«#fif 

«3§^ msas^ BB&fgfett& mm, «b«> mw, mm 
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mm, is> mm> mm, mm, mm, 

mm, m, nw&vs&mms j&z&mm. 

mmmm, mmmm. ^wiif. 

£ (MgAg#) , ^jfe (A 1 hi, AlCa> AlMg^) > £gffo 

f^*afiR*m, w&mmmfc, mm, mmw, mwmtMm. w% 
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mmmm, m&fawm±mMmm, mmmm, mtt^s&mm 
mmm$Mmftmmih%sfrmm®i' jam, ^^m^e li. 

ls> , W»^®±^^; cap, ^m^M^W^HgP^n 

AMM&mmftB lm6<jx^> ^e i.m±Mjm 2 EMwzm 

^fo ... 
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•mm* imam, mmmmm^m^, ms&&> §£r> g, bh«, 
mmwim-ffM e l to««£^, ^h&& nsfsns ^ el^. 
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immmm, %mm&&- m&m&& mmms3vp, ^m?K 

WM^^lJ, WtMttmM-lk 1 nm~2 n m,m&$) 10nm~200nm o 

, wji 2 wjjmftm 1 # el ^w^^, wgs *mm 

m o SHl*tEL7T#, fft, #Pffl8 (a)0f^, «^«81±, Jf^^fe 

m^mm, mmtm^^m^m si mmzommMM^t, pb^m \ & 

EL 7C#o 

*m 2 mmim i n el ^mm^m, m%m9mm$m<> M2wel 

timsttmL. m±*m 91 ±f^@»^ s mm^m 99 mmj&mm 
^j^m 91 Mm<mfr%imm9i ^mmm^* . 
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x« 2.ff^6fi«j» 3 # el Toft* dswtt. msm 1.0 ia«0jo $ 3 ft el 

7G#, f 5fe. ftH. 10(a) "Jfe^." 106 ±, 102 

m, mmmm^Mo im, 'fmmrn^m 101 w^mm^mmm, 
mftmgmfto $nffl io(b)^, .w^s^m 

Sii^t^^TO-BP&o $nB io(d)#f^, .^>ftfi^m^RCA@K 

S3^ELx;#o 

-m3#^#- 

el 7c#fiM«b^. #^«-^«^m±, mmmm, jm 
mm, m^mmmm^mmmmm^^ 

f^MM)^MW«iiW»TO el^el tg# 
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^Mmmm±* mwmr, m^mmm, &Rmm. mi&mm, mm^ 



. *£hj, aawi el M^^S^iM'J^^ el tc#, £*qjg 1 

mm i w^—mm. 

. « ^^BjRT^t^f el Tffimmmftk* mm - 



XtfSt. '4KS!M^ A, B, C. D WflP%. 
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MA— 1—1 

st«w«»» el mmm&o 
^^tmiumm^M a-i ) 



ST— K03) 



($0 $!j MF-160E) 
1N^ 



1211^ 
58.5 ffffr 



±, i50'cT^f 10 ^m^mm, m^m, mm%M, mmimp^mmm 

mimm?Mmmm, mzmm, j^zmw (^365nm) , iM70mw/an 2 
Mmjmt? so fmmwmo immAMwm cwmmm^ cm uca- 





10% 




n-j&te&m cmMmryty cm w 


30^1 




WaM6 (AldrichChemCo f&J) 


1* 




1, com&m) 


3367 


91& 



*fr#*H>* h (ZPP-1850: B*-«*> (*) W) > ^lumj?M, £110 
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XTFflft 90 #Jg, Wl50mJ, ft TTO tmStL EMBSftfcfc 365nm fiftfe, ffl^m 

fl&MHtf&SUL £ 130-ct^3WJ& 10 £ rro ^M^Wlo ^_h, 

100A ^BJ^m^o^, Si&Bgt, mM3ffiQ&& 365nm), ^ 70mW/cm 2 

50 im,fla9E rro ^i-^Tfem^^te^ 4 u m no u m E 

^Z^ng^ /^^^H^ig Oftft; PEDOT/PSS> In°p^ Baytron FTP AI 

4083. >M***t) , loo-CT^flft, rro 

... ^ lOOOA ffy PEDOTc IMfl8#^8&£ffi^Jb$ EL MMt$M A-U MB, 

wmmm, ^ rro m^UELmmmmM3am^B*m> m^uf, mm 
5A. me. ^j?2oooAo miro^m±^A\^M^mt^M, m&BBh, 

WA-l— 2 

mr^Mummm^m A-i mmmmmmMWifr. m^mm 
2000A m?KWtt$m?h mstm a-i -i —mm el jm, wsm&E&t* 

ffijA-1-3 

l&T^T&SPEDOT*h M^n^ljA-l-l-#ffJjtEL7C#, 
ff'jA— 1— 4 

Bfc7*i»FEbOT*K m^jA-l-2-#0MEL7U#, 
ffilA— 1— 5 

I^T^T^^iI$!j#^i^M^^ A-2 *h ^^PMA-l-3-# 

^EL7t;#, mm^mt. 
c^mmmmmmA-2-) 

Mmtmrnrnm^ c^jsj^ ■ cm m st-ko3 > 2 

($0 $'J MF— 160E) 0.001 iff 
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^[|B-1-1 



rro %»ife_h^^m^JB±, ^Wi^'J^JF^^, 80°CTT# 30 
ft rro E&«n±£p aili ^W^±tfaAh%M^T», #£iJM»f feffc 

&w&mmm&} 3 & el tc# 0 

#!]B-l-2 



Et 



xxxx 
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m B-i -i -mm el m** 

m no &m±B Aiii ^&mmm&mmfw®, nmmmMm& 

5 #tU2OOum|0]|Si, M200um^^, ^J^i¥ 0.15 li m ^®^J UO 

mmftmB-i-itmmm%±M^Mmmm±m}m, mm 

20mno &*, ffflJIi, mJkWZ ($E^365nm) , £(. 70mW/oii 2 MM 
50 #, tt£nO«&W/^lft^l^^ 

io PEG400DA) «1 5 (^E^^^a Ct*> M? ° * * T 1173) 

fit. -^R^HteWfliifc ^i. 

^OTtKW (ftfe365nm) , K 70mW/cm 2 fiM££®Jffi» 50 #, 4$^h 
^lltttJIit. WI .0.2nm, 200 um mffitoffiMB, IW, ITO 

mtbb^T, ^nftsgs, wjB-i-i im&n 
Ihel £ no «iht«^l±^fM» so 

mm, wjB-i-i— #, tmm—twi, ^ no el m&ij^ 

20 £1 200 P m 200 u m M A]Li l^fe, ^JEft 

150nm^?, «EL^;#„ 

^ no ffeWn±SP Alii ^*»^ife&l:*«^f», #£fJM^tgflc; 

^^J^^P$M 3 & EL 7C#o 
MB— 1—4 

25 &ffimft$8m$Ji, mw&mti&* ^whb-i-i w&m&ytmttfr] 
MW$fc, 150-ct, ^mtm io it^fTK^, 'm&m&m, ^Mmm^- 
m&mfe^mmim 1 , mmm 20nm mmm^Mmmmo 

mm±, l&BffiM, ^200umi£^ 200um|H]fl, ^zKW 365nm) , 

!^70mW/an 2 6<jRW, BW50#/5, ^ITO ^^^^0.15 u m «o 

30 im, mmmmmwmm^-\-\ ^m.^mmm^m, ®&irom 
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loonm wm-$mm> el mw&f$Mo 

fffiviEL mmm^ytmmm±, cmz 365nm) , \>x 70mw/cm 2 
mm., MM50&J5, ^mm7Kmt^^mm-i-5 T^m^mhmmmm 

M> HfflzK^flT C^365nm) , U 70mW/cm 2 #mgt, jlfeHtiK, 
$L±Mtm, \>X 200 u m £ft> 200 u tn fflti, fflSi Ali 150nm if#J 

fflB— 1— 5 

i&T^^Mig, ^jp^wij B-i-i *immm, n&tm 
ELmm&jpm, mxfflB-\-4 *%L&mm>EL mm&^mh &mm\B-i 

ffi)B-2-l 

mjmmm soa tfrkMrntmrnv, m^m b-m -mm el tu#, 

EL m&) 3 fe^4^„ 
ffijB— 2— 2 

^r^^ff 3000A mt%mm\mv, j£mm\ b-i -i -mm el 

MB— 2— 3 

I^T^W^m^J^h, K«nfijB-i-i-#M^EL7o#, &Wf#SJ 

fflB— 2— 4 

i^t^s pedot, mx^mmm^ »i B-i-i -#^el 

7C#, ^#fljELM^J3fe^ft^ 0 

ic-i-i 
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MmmBmmm\ c^u^ cm ^jst-ko3) 



. CW> m MF— 160E) 

mm 



i.26 maffi- 

1211^ 
58.5 



4MtM±, m%mm^m&^±j£^MummmL, i5o°ct 

mxBm, JlzftW («365nm) , ^70mW/cm 2 »A ^tJde^^fcM 

so fmmm, mmk^m^ mm^mm^ cm m cca-z> 
m^mM^mammmmmymmmo m^mmmmmw^Mm 30 
femtTo mmMmL*M7kmki%%} 142° , -^ws^, ymim^myk 
mm& io° lut, jmmx^mmmM^mmmMmLm^mm^m^ 
mm* 



cmmm^mmm) 




701 






i« 






30 n 




1, 1, 2HtCZJ& 


663 





(WmEL7C#W$iJ^) 



M&5mnimMM?$m&}tm, m^mj (i&-f£365nm) , W70mW/cm 2 |tt,TO 
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mmmmm&, &mmmmrMmmm±±mmimw> el mm® 
^mMmmmm ioonm ^mm. 

fflC— 1-2 

jam c-i -i — #, ^ rro ^J^^-^ftWM^®^, 7£ 

i& 20nm jftpm mt 5mm K^^&Of^St^, fflzK^ 365mn) , 
W 70 mW/cm 2 50 ^^«^7^^AMffi»M<JllT«^* 

(PEDOT: ij) , ®& 5mm 

^ME80°C#t^^,, »30##, ^5nmmMMmm^Mfmm50mnm^: 

«±^M$rWJc-l-l #j:£bftl, «W80'CTT#, 
JfL lOOnm W^^fc^o 

«±^±^P«, ^®»AlIi1^£, ^500nm^^, «ELtc 

fflC-l-3 

m, #5mm K«^7jcW(^365nmX W 70mW/an 2 

■fcflffiffi, » 50 ^^^«^it«^h^glWI^ ( S^-tl^ (#0 

ffek ^p d p^ PEG400DA) »P5M%?I^HJ (^Ei»ft^p D P (^) 
*- a * 3.r H73) ft^&@ttttJg& -& 5mm mMM^^h mftUMSffl 
ttfflm* MJB, fa±M, mm7KmX ($H£365nm) !M70mW/cm 2 p^jmJ^W50 
^^Mffl^WJJitim, I^B^ift5mm0^^^^»14 o «±^®^ 

^5oomnjp&oa, weltc#, mm, nmmmn.^ 
fflp-i— i 
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Mmmm^m\ raw^-owo ^jst-ko3> 
wgmm& c b — * a d ^ * y 

OHO $!l MF-160E) 
1N&^ 



ffc PEDOT / PSS^ Wn£ Baytron PTPAI4083, > W *- 
2:K l:2^fMl^ ^^'M^»D~2> 3o 

^0.0324gFeCl3^Ste20g^W4 , , ^0.157g^«B4g^^D-l ffi 

E 0.0483g igm (II) =*£4SffitftFbCb*h Mitfn 

^0.056g 5«^(D)6 TfC^W^FeQ^h, Ml^D-4 



— ¥^ 66.67 



#^m^tT, ^5.0g(30m mol^^ttWEgfifl^^, ^-78°CT, 
^4'»P22ml(35inmol)1.6MIET^ie^^5, -78"CTJ^ 1 'hBt-^, 
»P 4.9ml (35 mBfrO JE^mm> £-78°CT» 1 <N#, W&MUT 



1.26 MM& 

12 mm* 
58.5 mm® 
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«J*1<W. IP, ^E-78'CT, [Rj^»P22ml(35mmol)IETSilB^ 

lRj^Wiq4.9ml(35n)mor)1.6MiEE^, 
£-78°CT» 1 <hEtf, ff^^T» 1 /hf*t. ^^T»tK^, 

BB^-fflWRiai^TiftE.. ts*ffla. iraemgs^ii, mm 9.5 g (95 

%) 9, 9-ZlB^o 

^2.0g(6.0mmol)9, 9-r.E^5, 0.02g(0.12mmol)iC^ (ffl) ^tt9ml 

B?«&&it (W: B^) ^»J, 2.4g(92%)2,7--^-9, 9-ZlB 

^nPMM^T, ^2.0g (4.0mmol)2,7— 9, 9— — B^f^f^40ml 

0°CT»1 Wo ^f, (p]^»P2.0ml(10mmoI)2-#^flS-4, 4, 5, 5- 
m¥m-h 3, 2-^»^ C-^***#9 >) 0°CT»M 'M#, TOE^jg 
T» 12 /JnR*. #^T»P7jgs, ^ZJ£?3&, W^»tK«B, 

-m (4, 4, 5, 3, i-^mamm-i-m) -9, 9--b» 0 

^fi^^T, l^llSml^PM^^^O^g^-^ (4, 4, 5, 
m-1, 3, 2-Z^»^-2-^) -9, ^n0.45g2,7-Zl 5^-9, 9 
*PO.O2g0 IE, S(R]^4 , JPA27ml 2M$M*J7K*M 

Js, 100°CT»»48 Wo ^j0tMAW. ffi#5»K^^@# 

Xftptk 12mm Ifc^^J^ffllgftj ITO mmMMWt&mmtim, « 
±ffl»f»^l#^^D-K 2. 3. 4. 5s 150'CfitJ^ 
^FW&lO^Ht, i®a^f0^^iJ^5Qnmj¥^^ o ^E»^M 
D-K 2> 3. 4> 5. 6 ^0ffi^£E7K^T 365nm) £1 5000mJ 

mmmmim^ ^M±mmmwmj±jm^D-i, m& ioonm mm* 

MB. ITO Wffll^l2ESy^fiJU:«B5%fes 0.5nmLiF> 150nm IS. 
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mfe%mM^m$m, mm n mmm-wEnm. %*mm® 



RMcm (cd/A) 



*&«D-5 



0.62 



0.70 



1.44 



0.35 



1.46 



1.33 



1.05 



/ 
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at m 
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m Ka) 

-—1 



) 

3' 



S Kb) 



-23 
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29 
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-34 
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-51 
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-61 



m 6 
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-73 
-72 
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(a) 




(b) 

uv 



nz3 



88 



81 



82 
89 

86 



(c) 
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n 8 



3 




5 






D-0 




D-1 




D-2 i 




D-3,0-4, 


D-5.D-6 



1x10-1 
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